The members of the joint working party of the Royal College of Physicians and the British Cardiac Society on the prevention of coronary heart disease (CHD) have all done original work of importance but collectively have produced a report which is no more helpful than Dr Todd's statement (1976) : 'if the public would give up smoking, exercise vigorously throughout life and not become obese, the incidence of many maladies, including CHD would drop.' Beyond this succinct statement, there are conflicting views on every aspect of the etiology of CHD. Sir John McMichael (1976a) doubts the significance of hypercholesteroltmia in CHD and believes the money and effort given to the report could have been better used on research 1976b). Difficulties arise because there is no upper limit of normal for the serum cholesterol below which the cholesterol level does not influence the incidence of CHD. Patients with a 'normal' cholesterol level of 6.7 mmol/l (260 mg/100 ml) are approximately at five times greater risk of CHD than those with a cholesterol of 5.2 mmol/l (200 mg/100 ml) (Peters & Man 1973) . The evidence to suggest that hypercholesterolkmia plays a central role in the development of atheroma is overwhelming even if other factors are vital in thrombus formation. Before the advent of thyroid stimulating hormone (TSH) estimations, clinical observations so often dismissed today as anecdotal medicine led to the concept of premyxcedema, in which hypercholesterolemia is often a sole finding of impending or threatened thyroid failure in autoimmune thyroiditis (AIT) (Fowler & Swale 1967) . Since a raised basal serum TSH was included in the definition of premyxcedema (Greenwood & Fowler 1976 ) many patients with a normal basal TSH who fulfilled the other criteria for premyxcedema have been shown to have an exaggerated response of TSH to thyrotrophin releasing hormone (TRH).
Patients with premyxcedema (1) are clinically euthyroid; (2) have normal serum levels of thyroid hormones; (3) show evidence of thyroid disease, usually AIT with the presence of thyroid antibodies, or partial thyroid ablation by irradiation or surgery; (4) have a raised serum TSH level or an exaggerated response of ,4 TRH; (5))yually have raised serum lipids a omi~present with coronary heart disease.
There are no nosological entities in clinical medicine and there is an overlap in AIT between thyrotoxicosis, normal thyroid function (latent hypothyroidism), premyxcedema (subclinical hypothyroidism, often so called but neither subclinical nor hypothyroid), borderline hypothyroidism and frank myxcedema. An illogical conclusion has been made that hypercholesterolkmia cannot be an early finding of thyroid failure because it is so inconstant in gross myxcedema. Lewis & Krikler (1971) , referring to the hypercholesterolemia in premyxcedema, ask how 'the liver can be prescient of a future hormonal deficiency'. The inability to explain an occurrence should not be used to deny its existence. An explanation for the apparently 'prescient liver' of Lewis & Krikler might be the direct lipolytic effect of an increased TSH secretion. In 1963, high TSH levels with hypercholesterolkmia were found in patients with angina (Lushnikova 1963) . Experimental work has shown that TSH can be lipolytic (Farmer et al. 1972) . Replacement therapy after total thyroidectomy for carcinoma will make patients euthyroid with normal serum lipids. Exogenous TSH can be given to increase the iodine uptake of secondary deposits in these patients and render them more amenable to radiotherapy. Exogenous TSH in these circumstances produced no significant change in serum lipids, whether deposits are present or not (unpublished). Hall and his group in Newcastle (Tunbridge et al. 1975 ) and Bastenie's team in Brussels (Bastenie et al. 1971 ) have both found a relationship between CHD and AIT but do not attribute this to any abnormal lipid findings. In a Brussels hospital population, the relationship between AIT and CHD is in elderly women whereas in a population survey in Busselton, Western Australia (Mathews et al. 1973 ), angina is related to the presence of thyroid antibodies in young men. Women may be considered to be biochemically superior to men in regard to their coronary arteries. It is, therefore, not surprising to find the first deleterious effect of AIT occurring in a young male population in Busselton whereas in a hospital population only the elderly women have survived to show the relationship of AIT to CHD. Approaching the problem of the relationship of AIT, CHD and hyper-cholesterolemia differently, Baschieri and his colleagues in Pisa and Padua (Baschieri et al. 1975) have recently shown that 31 % of patients with apparently idiopathic hypercholesterolkmia have either raised basal serum TSH levels or an exaggerated response of TSH to TRH. Nilsson et al. (1976) have found no significant change in serum cholesterol or triglycerides before and after thyroxine therapy for premyxedema. They gave a dose of L-thyroxine sufficient to reduce the TSH to 'normal'. However, their basal TSH upper limit of normal was 8 mu/l. Collecting normal controls, we have found that 10 % of hospital patients have circulating thyroid antibodies (Fowler et al. 1970) . When normal subjects are screened for thyroid antibodies, and those with positive findings are excluded, the upper limit of normal for basal TSH levels is probably under 5 mu/l. Furthermore, patients with a normal basal TSH may have an exaggerated response to TRH. Nilsson et al. (1976) find that all but two of their patients needed 0.05 mg of L-thyroxine to bring down the TSH from above to below 8 mu/l. It would be interesting to know the effect of a full physiological replacement dose on the basal TSH and serum lipids of their patients and to know the effect of TRH stimulation while the patients were taking L-thyroxine 0.05 mg daily. We have found that L-thyroxine 0.2 mg or 0.3 mg daily nearly always brings the serum lipids to normal in premyxcedema, as does clofibrate 500 mg three times a day (Ikram et al. 1973 ). Clofibrate has usually been given, at least initially, since the condition is symptomless and clofibrate allows the opportunity of seeing patients progress from premyxcedema to myxcedema when replacement therapy with L-thyroxine is started. The natural history of premyxcedema varies considerably. Some patients remain with a stationary but raised basal TSH for years as if a permanent nonprogressive readjustment of the thyroid pituitary axis has been made. Others have a progressively increasing basal TSH level over the years until overt hypothyroidism develops. Some patients have very slowly rising TSH levels but suddenly progress, as a stick progresses down a slow running stream till it approaches a waterfall. Premyxcdema with normal lipid levels requires observation to assess its progression but no treatment. Premyxcedema with raised serum lipids needs treatment, since hypercholesterolhmia is associated with degenerative arterial disease. Experience suggests that CHD does not arise de novo after three years in patients given sufficient L-thyroxine to keep the blood lipids normal.
There is a small group of patients with premyxoedema fulfilling all the criteria for the condition, including raised basal TSH, who show no response of TSH to TRH instead of the exaggerated response expected. Short-term follow up of these patients suggests that L-thyroxine does not depress the basal TSH level. An autonomous TSH-secreting microadenoma of the pituitary would explain these findings. The condition would be analogous to tertiary hyperparathyroidism or tertiary aldosteronism rather than Nelson's syndrome, because the autonomously secreting adenoma would be a reaction to longstanding stimulationin this case, the result of impaired thyroid function.
Rarely, full thyroxine replacement therapy fails to reduce the serum cholesterol to normal. If the raised TSH is responsible for the hypercholesterolhmia of premyxcedema, as suggested by the normal serum lipids in hypothyroidism due to pan-hypopituitarism, then the failure of the serum lipids to fall on thyroxine might be due to the presence of a pituitary TSH-secreting autonomous nodule. However, the likely explanation for the rare failure of the hypercholesterolhmia in premyxcedema and in myxcedema to fall on L-thyroxine is the fortuitous association of an impaired thyroid function with idiopathic familial hypercholesterolhmia.
More important is to find an explanation for the hypercholesterolemia of premyxcedema which falls to normal on L-thyroxine when the initial circulating thyroid hormone levels both thyroxine (T4) and tri-iodothyronine (T3) are normal but the TSH is raised. It has already been considered whether the lipolytic effect of the TSH is responsible. An alternative explanation may be that estimation of serum hormone levels is not so sensitive as changes reflected in target cells. The basal metabolic rate is an end-organ test done infrequently because of technical difficulties in getting accurate results. Measurement of the duration of the ankle reflex is simple and reliable. We have found that the duration of this reflex is slightly increased when circulating thyroid hormones are normal (Ikram et al. 1973 ). The pituitary is an end-organ to the thyroid as much as any other tissue. It is a unique end-organ response, being specifically designed to regulate secretory function like other feedback mechanisms.
Occasionally patients who are diagnosed as premyxcedema with raised serum TSH levels but normal serum T3 and T4 levels have an isolated manifestation of myxcedema, such as a carpal tunnel syndrome or epiphora due to a blocked tear duct, and the single disorder responds to thyroxine therapy. These patients probably have a constitutionally small carpal tunnel or narrow calibre tear duct and thyroid failure is so slight that serum T3 and T4 levels are normal. Some patients with myxcedema give a history of carpal tunnel operations ten years or more before the onset of myxcedema. Biochemical as well as anatomical variations may be responsible for the presentation of early thyroid failure. The association of amenorrhoea and galactorrheea has been shown to be due to a prolactin secreting adenoma but has been seen occasionally in hypothyroidism. A patient with no clinical evidence of hypothyroidism but with longstanding galactorrhcea and amenorrh a menstruated, ovulated and lost the galactorrhcea within a few weeks of starting L-thyroxine.
There is a wide variation in lipid levels and patterns in the general population. It is hardly surprising that hypercholesterolmmia might be present for a longer period before overt hypothyroidism develops than the ten-year period seen between the relatively crude phenomenon of compression in the carpal tunnel and the eventual development of full blown myxoedema. Baschieri's group (1975) had the same proportion of different types of hyperlipoproteinemia in their patients with a raised TSH level as is reported in patients with primary hyperlipoproteinemia using the Fredrickson classification (Fredrickson & Levy 1972) . This is analogous, perhaps, to the types of mental change found in general paralysis of the insane (GPI). A patient with GPI tends to have a pathological exaggeration of his previous personality pattern: those with a suspicious nature develop a paranoid psychosis, and the cheery extrovert develops a manic psychosis with delusions of grandeur. The most successful treatment for GPI could not improve on the patient's basic personality; L-thyroxine probably does not change the lipid pattern but changes the lipid levels. When there is a primary gross lipid abnormality, L-thyroxine in physiological doses will not substantially effect it.
Perhaps there is an obsession with the significance of blood values. Blood levels reflect the balance between production or absorption on the one hand and utilization and excretion on the other. The dynamics are ignored, so the constant level of the substance may be due to hyperproduction balanced by increased utilization and/or excretion, or nil production with nil utilization and/or excretion. The analogy in premyxcedema is not to a bath with the constant level maintained by balanced filling and emptying, but to a car maintaining its speed by pushing down the accelerator pedal when going up hill after a period on the level. TSH production is the accelerator pedal, the constant speed is the normal T3 and T4 levels in premyxcedema. If the analogy of the car can be considered further, the car in the garage at night has its engine turned off, whereas those who are susceptible to coronary heart disease spend roughly one-third of a lifetime in bed. Exquisite adjustment would be needed if a car was forced all its life to idle when at rest. Failure of fine adjustment may be of equal importance in the prevention of CHD.
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